The importance of calcium in the appearance of p32, a boar sperm tyrosine phosphoprotein, during in vitro capacitation.
After ejaculation, mammalian sperm must undergo a preparation period known as "capacitation" to become capable of fertilizing the oocyte. Although physiological capacitation occurs in the female genital tract, the process can be reproduced in vitro by incubation in appropriate media. However, the signaling events regulating capacitation are poorly understood, especially in boar sperm. Calcium is thought to be of fundamental importance in capacitation. Our laboratory recently identified a tyrosine-phosphorylated protein of M(r) 32,000 ("p32") from boar sperm, and its appearance is closely related to capacitation. The objective of this study was to understand the mechanism regulating the appearance of our p32 tyrosine phosphoprotein. Since calcium has been linked to sperm capacitation and protein tyrosine phosphorylation in other species, we hypothesized that extracellular calcium is involved in the appearance of the p32. Sperm were incubated in either noncapacitating medium (NCM) or capacitating medium (CM) for various times. Proteins were extracted with sodium dodecyl sulfate (SDS), separated by SDS-polyacrylamide gel electrophoresis (PAGE), and then immunoblotted with an antiphosphotyrosine antibody. To assess intracellular calcium levels, fresh sperm were loaded with the fluorescent calcium indicator indo-1, and relative fluorescence was measured by flow cytometry. Analysis demonstrated that relative intracellular calcium levels increased during incubation in capacitating conditions but not in NCM, which coincides with the appearance of the p32. The p32 tyrosinephosphorylated protein appeared only in the presence of calcium, and the calcium ionophore Br-A23187 accelerated its appearance. Consistent with our hypothesis, the appearance of the p32 was inhibited by extracellular calcium chelators (ethylene glycol-bis(2-aminoethylether)-N,N,N',N',-tetraacetic acid [EGTA], EDTA, and 1,2-bis-(2-aminophenoxy)ethane-N,N,N',N'-tetraacetic acid potassium salt [BAPTA-K(+)]), showing the importance of calcium in protein tyrosine phosphorylation related to capacitation in boar sperm.